Lipid specificity for the reconstitution of well-coupled ATPase proteoliposomes and a new method for lipid isolation from photosynthetic membranes.
The lipid specificity for the enzymatic and proton-translocating functions of a reconstituted thermophilic ATPase complex has been investigated. The proteoliposomes were prepared from the ATPase complex of the thermophilic cyanobacterium Synechococcus 6716 and various lipids and lipid mixtures extracted from this organism and from a related mesophilic strain. Some commercial lipids were used as well. An improved method of lipid extraction from chlorophyll-containing membranes is presented. This method is based on acetone extraction and additional chlorophyll separation and results in higher yields, less chlorophyll contamination and a simpler procedure than the conventional methods based on chloroform/methanol extraction. The lipids of Synechococcus 6716 thus extracted were fractionated by thin-layer chromatography. The fatty acyl chain composition of the separated lipids was analyzed by gas chromatography. The coupling quality of the reconstituted ATPase proteoliposomes made of different lipids was tested by a membrane-bound fluorescent probe and uncoupler stimulation of ATP hydrolysis. None of the separated lipids alone was able to produce a well-coupled system. The best results were obtained with the native lipid mixture. The minimum requirement was the combination of a typical bilayer-forming lipid and the non-bilayer (hexagonal II structure)-forming monogalactosyldiacylglycerol. Lipids from the mesophilic Synechococcus 6301 and commercial lipids (also mesophilic) produced poorly coupled vesicles but significant improvement was obtained when thermophilic monogalactosyldiacylglycerol was included. Both the reconstituted and solubilized ATPase complex have a sharp temperature optimum at 50 degrees C. The effect of reconstitution and measurement temperatures on the yield of well-coupled vesicles from different lipid sources was also studied.